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Group Art Unit: 2817 
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For: ON-CHIP MULTILAYER METAL 

SHIELDED TRANSMISSION LINE 

DECLARATION OF PRIOR INVENTION 
PURSUANT TO 37 C.F.R. 1.131 

Commissioner for Patents 
Alexandria, Virginia 22313-1450 



We the undersigned, , declare as follows: 

1 . We are the inventors of the above-referenced patent application, and are familiar with 



2. Prior to at least December 30, 1998, we had formed a complete and operative idea of 



a point of interest spatial search method and system. At our direction, Leonard A. Alkov (Reg. No. 
30,021) of Raytheon Company prepared a patent application disclosing this invention, the present 
application was filed in the United States Patent and Trademark Office on November 2, 2000. The 
following paragraphs summarize the documents attached to this declaration, which are submitted as 
evidence of these statements. All of the attached documents were prepared in the U.S. 



Dear Sir: 



its contents. 
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3. Exhibit A is a photocopy of laboratory notes dated between December 6, 1998 to 
December 9, 1998, by one of the inventors detailing various aspects of an on-chip multilayer metal 
shielded transmission line. As shown in the notes, calculations and drawings were generated for 
practicing a shielded monolithic transmission line having particular dimensions and spacings. 

4. Exhibit B is a photocopy of an inventor disclosure that was submitted by the named 
inventors to the Raytheon company, detailing certain final aspects of the invention. The inventor 
disclosure was reviewed, revised, and placed into final form for filing with the USPTO. 

5. We have reviewed U.S. Patent No. 6,133,621, by Gaibotti et al., provided by the U.S. 
Patent Office accompanying the Office Action mailed on March 24, 2004. Gaibotti was filed in the 
U.S. on December 30, 1998, and issued on October 17, 2000. Contained therein is an integrated 
shielded connection for use inside an integrated circuit. 

6. The subject matter we desire to claim does not correspond to a lost count in an 
interference and is not otherwise barred to the applicants. We do not believe that the invention was 
in public use or on sale in this country, patented or described in a printed publication in this or any 
foreign country more than one year prior to the filing of this application. We never abandoned the 
invention before the filing date of this application. 
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7 We h e , eby declare thai all statements made herein of our own knowledge arc true and 
that all statements mude on information and belief arc believed to be true. We declare that all these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by line or imprisonment, or both, under Section 1 001 of Title 1 8 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application, any 
patent issuing thereon, or any patent to which this verified statement is directed. 




D a t e Erick M. Hirata 



j) a te Nick Elmi 
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J er (board dielectric) 3.80 
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h (dielectric height) 1.2 

w (line width) 3 
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OTOROLA MECL SYSTEM DESfQN 

w/(t>t) < 0.35 6.57 

t/t><0.25 0.71 
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8. SUMMARY OF THE INVENTION 



A. GIVE A BRIEF DESCRIPTION OF YOUR INVENTION, PARTICULARLY POINTING OUT WHAT IS BELIEVED TO BE NOVEL (THE "HEART OF WHAT IS NEW). 
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B. 



EXPLAIN THE PURPOSE AND ADVANTAGES OF YOUR INVENTION. (WHAT WILL THE INVENTION DO BETTER THAN DONE PREVIOUSLY?) 
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SUMMARY OF THE INVENTION (Continued) 
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IDENTIFY THE COMPANY PROGRAM OR PRODUCT LINE TO WHICH THE INVENTION APPLIES, AND THE EXPECTED VALUE TO THE PROGRAM OR 
PRODUCT LINE. ALSO IDENTIFY POTENTIAL COMMERCIAL APPLICATION OFTHIS INVENTION, INCLUDING AUTOMOTIVE APPLICATIONS, IF ANY. 
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9. 



DETAILED DESCRIPTION 




DESCRIBE YOUR INVENTION IN DETAIL, USING NECESSARY ADDITIONAL SHEETS 

* 51 SEJLT 1 ^ 1 EACH SHEET ,S DATED < AND SIGNED BY EACH INVENTOR AND TWO WITNESSES. (F00299 PAGE 6 SHOULD BE USED, IF 

PRACTICAL). 

5* ATTACH COPIES OF D^WINGS iOR DETAILED -REPORTS HELPFUL IN UNDERSTANDING HOW YOUR INVENTION WORKS 

C A^TOSHL"^ BEEN TESTED, BRIEFLY SUMMARIZED THE TEST RESULTS WHICH CONFIRM THE FUNCTIONS AND ADVANTAGES 

LISTED IN 8 B ABOVE. 
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Assymetrlc Strfpline M125 



0 



RowHt From SiGe 47GHz Process Manual: 




24.29 
12.75 



Nominal +/- Tol 

2.07 0.20 

1.2 0.31 

0.85 0.08 

1.2 0.31 

0.85 0.08 

1.2 0.31 

0.85 0.08 

1.2 0.31 

0.63 0.06 



ForM125: 



Nominals ADO, Tolerances RSS 



Program Inputs: 



Desired Trace Width (uM)= 



I. Symmetric Strfpline 










+ErrMax 


Norn 


-ErrMax 


er (SiGe dielectric) 


3.90 


3.90 


3.90 


h (dielectric height) 


1.51 


1.2 


0.89 


w (line width) 


1.5 


1.5 


1.5 


t (trace thickness) 


0.77 


0.85 


0.93 


MOTOROLA MECL SYSTEM DESIGN 








w/(b-t) < 0.35 


2.03 


4.29 


-37.50 


t/b < 0.25 


0.51 


0.71 


1.04 


Motorola Equation Valid? 


Maybe Not 


Maybe Not 


Maybe Not 


Zo (Motorola MECL) 


39.39 


33.51 


26.82 


S.B. COHN, J.F.WHITE 








A=w/(2*b) <0.35 Narrow, >= 0.35 Wide 


0.50 


0.63 


0.84 


White.Cohn Narrow or Wide? 


Wide 


Wide 


Wide 


Zo (White.Cohn) 


40.02 


34.46 


28.15 


OTHER COMBINATIONS OF (h,w) (21,6), (24,7), (27,8), (31,9), (34,10) 



Nominal +/- Tol 
2.07 0.2O 




5.3 



0.85 
1.2 
0.63 



0.55 



0.08 
0.31 
0.06 



M1 , M5 extend far beyond w 
b= 7.35 

1.5 



0.64 



w/(b-t) = 
t/b = 



0.23 
0.12 



II. Asymmetric Strfpline 








From Howe: Stripline Ckt Design: p39 








s / 2 = trace center to ( b/2 ) (equal) point 








Asymmetry Calcs: 


+ErrMax 


Norn 


-ErrMax 


w = 


1.50 


1.50 


1.50 


wnew = 


1.67 


1.63 


1.59 


t = 


0.77 


0.85 


0.93 


b = 


7.99 


7.35 


6.71 


s = 


4.10 


4.10 


4.10 


b+s = 


12.09 


11.45 


10.81 


b-s = 


3.89 


3.25 


2.61 


1-(t/<D-S)) = 


0.80 


0.74 


0.64 


1-(t/(b+S))= 


0.94 


0.93 


0.91 


[1-(t/(b-s))]*2 = 


0.64 


0.55 


0.42 


[1-(t/(b+s) )]*2= 


0.88 


0.86 


0.84 


(1/Pi) = 


0.32 


0.32 


0.32 


n = free space impedance = 


376.70 


376.70 


376.70 


e = Er of SiGe - 


3.90 


3.90 


3.90 


For(w/(b-t))<0.35: 








Wnew/b = (0.07(1-<Vb))+(w/b))/1.2 = 


0.21 


0.22 


0.24 


cp1/e = 2wnew/(b-s-t) « 


1.07 


1.36 


1.88 


cp2/e = 2wnew/(b+s-t) = 


0.30 


0.31 


0.32 


cf1/e = (eq 2-11) 


0.69 


0.76 


0.87 


cf2/e = (eq 2-12) 


0.54 


0.55 


0.56 


(c/e) tot = cp1/e + cp2/e +2cf1/e + 2cf2/e = 


3.82 


4.28 


5.06 


Z0 = n * ( 1 / (c/e tot) ) / sqrt(Er) = 


49.94 


44.56 


37.67 




III. Microstrlp Calcs: 


+ErrMax 


Norn 


-ErrMax 


er (SiGe dielectric) 


3.90 


3.90 


3.90 


h (line to ground plane spacing) 


1.51 


1.2 


0.89 


w (line width) 


1.5 


1.5 


1.5 


t (trace thickness) 


0.77 


0.85 


0.93 


MOTOROLA MECL SYSTEM DESIGN 








Zo (Motorola MECL) 


57.48 


47.30 


34.57 



Symmetric b = 2h + 1 

Default 

Asymmetric: Symmetric 
7.35 3.25 
4.10 0 

From SiGe Manual: rho(M2) =rho(M3) 

Norn tot 
rho= 0.045 0.01 ohms/sq 

res per unit Length - rho/w 



Equations: 

1. (20^2 = L/C 

2. (s A 2) / Er = 1 / LC; where s = speed of light, Er is epsiion re I 



Therefore: 

1. L = Z0*sqrt(Er)/s 

2. C = sqrt(Er)/(s*Z0) 

+ErrMax 
Asm metric Z0 49.943 
L = 0.329 
C= 0.132 
R = 36.667 



s = 



2.9979E+08 meter/sec 



Norn -ErrMax 

44.557 37.671 

0.294 0.248 pH/uM 

0.148 0.175 fF/uM 

30.000 23.333 mOhm/uM 
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